H NMR (400 MHz
[α]D 25 = +47.3° (c = 3.3, CHCl3). [α]D 25 = +95.0° (c = 3.0, CHCl3). 
,
C NMR (101 MHz
H NMR (400 MHz
9i
Prepared from cyclobutamide 4 (1 equiv, 50.8 mg, 0.2 mmol) and 2-fluoro-3-iodopyridine (2 equiv, 89.2 mg, 0.4 mmol). The crude residue was purified by column chromatography using silica gel basified with 4 mL of aqueous ammonium hydroxide (10% EtOAc/2% Et3N/88%
hexanes → 15% EtOAc/2% Et3N/83% hexanes → 20% EtOAc/2% Et3N/78% hexanes → 35% EtOAc/2% Et3N/63% hexanes) to give a white foam.
Run 1: (56.1 mg, 80%), Run 2: (56.4 mg, 81%) Rf = 0.22 (silica gel, 20% EtOAc/Hex, UV, p-Anisaldehyde).
[α]D 25 = +60.8° (c = 0.415, CHCl3). [α]D 25 = +83.3° (c = 3.1, CHCl3). 
H NMR (400 MHz
Reduction to form alcohol 12
A 2-dram vial containing a stir bar was charged with 10 (87 mg, 0.400 mmol, 1.00 equiv) and NaBH4 (37.8 mg, 1.00 mmol, 2.5 equiv). The vial was then evacuated and backfilled with N2 three times. THF (3.0 mL) was added and the reaction mixture was cooled to 0 °C. I2 (121.8 mg, 0.480 mmol, 1.2 equiv) was then added as a solution in THF (1 mL) dropwise. The vial was then sealed with a Teflon-lined cap, placed in a pre-heated oil bath (70 ºC), and allowed to stir overnight. Once the reaction was complete, the reaction was cooled to room temperature and quenched with MeOH until bubbling stopped and the reaction mixture turned clear. The reaction mixture was then concentrated, then treated with 20% KOH (4 mL) and allowed to stir for 5 h at room temperature. The aqueous layer was then extracted with EtOAc (6 x 5 mL). The combined and N-methylimidazole (3.3 mg, 0.04 mmol, 0.10 equiv) dissolved in 0.8 mL MeCN) were added.
After the addition at 6 h, the reaction vessel was sealed with a rubber septum and the reaction mixture was sparged with O2(g) and allowed to stir under an O2 atmosphere for an additional 15.5
h. When the reaction was judged to be done by TLC, the reaction mixture was filtered over a short 
Preparation of NHP ester 11
A 20 mL vial was charged with carboxylic acid 10 (208.9 mg, 0.957 mmol, 1.00 equiv), N-hydroxyphthalimide (156.1 mg, 0.957 mmol, 1.00 equiv), and 4-dimethylaminopyridine (11.7 mg, 0.096 mmol, 0.10 equiv). The vial was sealed with a rubber septum and evacuated and backfilled with N2 three times. The solids were dissolved in CH2Cl2 (4 mL), and then EDC (201.8 mg, 1.05 mmol, 1.10 equiv) was added as a slurry in CH2Cl2 (1.3 mL). The reaction mixture was allowed to stir for 23 hours at room temperature. The reaction mixture was then transferred to a flask containing EtOAc (50 mL), and the resulting solids were removed by filtration. The filtrate was concentrated in vacuo and the crude oil was purified by silica gel flash chromatography (15 → 40% EtOAc/hexanes) to afford 11 as a white solid (272.8 mg, 78% yield). Once the catalyst solution prestir was complete, the catalyst solution was added to the reaction vial via pipette. The vial was then sealed with a Teflon-lined cap, removed from the glovebox, placed in a pre-heated oil bath (28 °C), and allowed to stir for 15 h. Once the reaction was complete, the reaction mixture was diluted with Et2O and passed through a short silica plug, eluting with Et2O.
Rf
The material was concentrated onto celite in vacuo, and the resulting powder was purified by silica gel flash chromatography (0 → 30% PhMe/hexanes) to afford 18 as a white solid (34.1 mg, 56% yield). 
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. After 2 h, the reaction was quenched with H2O, saturated aqueous NH4Cl, and EtOAc.
The organic and aqueous layers were separated, and the aqueous layer was extracted with EtOAc (2 mL x 3). The combined organics were then dried with Na2SO4, filtered, and concentrated onto celite in vacuo, and the resulting powder was purified by silica gel flash chromatography (0 → 5% EtOAc/hexanes) to afford 20 as a white solid (35.1 mg, 58% yield). 
Rf
Synthesis of (+)-rumphellaone A Large-Scale C-H Activation Procedure for the Preparation of 24
A 48 mL pressure flask was charged with cyclobutamide 4 (400 mg, 1.57 mmol, 1.00 equiv), Ag2CO3 (434 mg, 1.57 mmol, 1.00 equiv), and Pd(OAc)2 (26.5 mg, 0.118 mmol, 7.5 mol %) followed by TMS-iodofuran 23 (834 mg, 3.15 mmol, 2.00 equiv). The mixture was then suspended in TBME (8.0 mL, 0.2 M). The vessel was sealed under ambient conditions and placed in a pre-heated oil bath (70 ºC). After about 10 minutes, the olive-green mixture becomes black, and the reaction mixture is stirred for an additional 18 h. The reaction mixture was then concentrated, diluted with toluene (3 mL), and loaded directly onto a silica gel column (0 → 20% EtOAc/hexanes) to afford 24 as a clear yellow oil (556 mg, 90% yield). Rf = 0.56 (silica gel, 20% EtOAc/Hex, UV, p-anisaldehyde).
[α]D 25 = -57.2° (c = 1.22, CHCl3). 
H NMR (400 MHz
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Preparation of 26 9
A 50 mL round bottom flask was charged with carboxylic acid 22 (200 mg, 1.03 mmol,
1.00 equiv) and was evacuated and backfilled with N2 three times. 5:1 t BuOH/H2O (5.2 mL, 0.2 M) was added. Once the starting material was fully dissolved, NaH2PO4•H2O (213 mg, 1.54 mmol, 1.50 equiv) was added in one portion, followed by NaClO2 (349 mg, 3.09 mmol, 3.00 equiv, 80%).
The suspension turned bright yellow within the first 10-15 minutes. The reaction mixture was allowed to stir 2-3 hours, at which point the yellow color dissipated and no more starting material was observed by TLC. The reaction mixture was concentrated in vacuo, and the resulting solids were solubilized with a mixture of EtOAc and minimal H2O. This crude mixture was concentrated onto 4 g SiO2. The powder was applied to a silica gel column and purified by flash silica gel chromatography (0 → 5% MeOH/CH2Cl2, followed by flushing with 50% MeOH/CH2Cl2) to afford 26 as a white solid (151 mg, 65% yield, 93% pure by QNMR). 
Rf
Ti(CH3)4 Conditions for Methylation: Preparation of 28
A 50 mL round bottom flask was flame-dried under vacuum and then back-filled with N2.
The flask was charged with CH2Cl2 (5 mL) and cooled to -78 ºC, at which point, TiCl4 (142 µL, 
Radical decarboxylative coupling to afford (+)-rumphellaone A (8) and epi-C8-rumphellaone
A (29) 8 To a 2 dram vial charged with saturated lactone 21 (16 mg, 0.0707 mmol, 1.00 equiv) was with argon for 15 minutes. Freshly distilled methyl vinyl ketone (7.2 µL, 0.0884 mmol, 1.25 equiv) was then added, and the reaction vessel was placed between two 34W blue LEDs (~5-6 cm away from each lamp) and stirred for 24 h with a small fan to keep the reactions at 23 ºC. Once complete, the reaction was diluted with sat. aq. NaHCO3 (0.8 mL) and EtOAc (0.8 mL). The layers were separated, and the aqueous layer was extracted with EtOAc (4 x 1 mL). The combined organic layers were washed with 1 M LiCl (5 mL). The organic layer was then dried over Na2SO4, filtered, and concentrated in vacuo. The crude material was purified by silica gel flash chromatography (20 → 40% EtOAc/hexanes) to afford pure (+)-rumphellaone A (8) 
